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1,2 Satisfactory long-term results have been presented in several studies with survivorship varying between 90% and 95%. 2, 3 The outcome of a posterior-cruciate-retaining arthroplasty has given results comparable with those of a cruciate-sacrificing procedure. [4] [5] [6] [7] In order to improve strength and to provide an even distribution of load to the tibial component, metal backing was introduced. 8 The Kinematic Condylar Knee Arthroplasty (Howmedica, Rutherford, New Jersey) was designed to preserve the posterior cruciate ligament and give metal backing to the tibial component. 9 We describe our longterm results of its use in the hands of one surgeon at one centre, followed prospectively.
Patients and Methods
Between October 1982 and March 1988 one surgeon (GSG) carried out 404 primary Kinematic Condylar Arthroplasties in 335 patients. Of these, 268 (80%) were reviewed by one of the authors (GSG) as part of a prospective study within the last two years of the study period. The remaining 67 (20%) were assessed by a research secretary using telephone questioning. No patient was lost to follow-up. The mean follow-up of all patients was 10.1 ± 5.0 years (0.5 to 17.2). The follow-up for all living patients was for a minimum of ten years (10 to 17). There were 120 men and 208 women. The mean age at surgery was 68.4 ± 8.8 years (30 to 92). Osteoarthritis was diagnosed in 354 knees (88%); 45 (11%) had rheumatoid arthritis and five (1%) had other diagnoses. The right knee was affected in 198 patients and 21 knees (5%) had had previous surgery which included a medial or a lateral meniscectomy, upper tibial osteotomy or patellectomy.
Before operation, 301 knees (74%) showed a varus deformity, 95 (24%) were neutral and eight (2%) had a valgus deformity. A fixed flexion contracture was present in 293 knees (72%) with a mean value of 17.2 ± 6.9° (5 to 45).
All the procedures were undertaken in a standard operating theatre, without body-exhaust suits or laminar air flow. The same surgical technique, as described in detail in our previous publications, was used in the present series. 4, 10 The patella was resurfaced in all except five knees (1.2%). The fixation of all components was achieved using Simplex bone cement (Howmedica). Every patient was treated with continuous passive movement postoperatively. Full weightbearing began on the first postoperative day. Clinical examination was made at 2 and 6 weeks, 6 months and 1 year and at variable intervals until the final follow-up.
Clinical evaluation used the Knee Society clinical rating system. 11 This is based on pain, range of movement and stability, with a measurement of function, including walking and climbing stairs. Pain is assigned a score of 50 points and a score of less than 21 points is considered to be poor. The maximum total score is 100. A score of 85 points or more is considered excellent, 70 to 84 good, 60 to 69 fair, and less than 60 points poor.
For radiological assessment we used the radiological criteria and scoring system of the Knee Society. 12 Alignment of the limb was assessed before and after surgery. Radiolucencies at the cement-bone interface were assessed in accordance with the Knee Society's system. Final radiographs were not available for review in 82 knees. The survivorship analysis was studied using the KaplanMeier method and a survival life table was created using actuarial methods. 13 It was carried out on all 404 knees, with an endpoint defined as removal or revision of any component for any reason. A second endpoint was defined by a pain score of less than 21. The effect of three variables, namely age at surgery, gender and primary diagnosis, was assessed in the survivorship analysis using the log-rank test. 13 The comparison between variables such as preoperative and postoperative clinical scores and range of movement, was carried out using the Wilcoxon signed-rank test. A level below 0.05 was considered to be significant. For analyses we used the Stat-Direct software system (StatDirect, Hereford, UK).
Results
Before surgery the mean score was 36 ± 12 points which improved to 90 ± 21 after operation (p = 0.0001). An excellent result was achieved by 362 knees (89.6%) and 29 (7.2%) were considered to have a poor result. The function score improved from 44 ± 15.5 points to 51 ± 16.2 at follow-up (p = 0.004). Only 22% had an excellent function score at the final follow-up. This reflects the advanced age of the patients at that time.
At the final assessment the mean flexion was 113 ± 25°( 0 to 140) as compared with a mean preoperative flexion of 99 ± 27° (35 to 125). The improvement was not significant (p = 0.099). Seventy-nine percent of the knees showed at least 100° flexion and 96% were stable; 4% showed 5° to 10° of collateral laxity. A fixed flexion contracture was present in 15 knees and averaged 7 ± 3° (5 to 15) at followup. The mean alignment of the lower limb showed 3° of valgus (5 of varus to 10 of valgus). Radiological demarcations of less than 2 mm were present around 15 femoral components (4.5%), 29 tibial (8.3%) and 13 patellar implants (4.0%) at follow-up. There were no demarcations of more than 2 mm in any zone. Four knees suffered a wound dehiscence, and two had patellar problems, a stress fracture in one and subluxation in the other. Failure had occurred in 16 knees (3.9%) at final follow-up, all requiring further surgery. Of these, four (1.0%) were revised for infection, nine for aseptic loosening of the tibial component, two for instability and one for dissociation of the patellar component. Of the nine loose tibial components, seven were associated with polyethylene wear, one had a fracture of the metal-backed plate, and in one no definite cause of the loosening was found.
The life-table for the entire group (404 knees) is presented in Table I . The survivorship of the implant with 'all revisions' as an endpoint (Fig. 1) , was 99.4% (CI 97.9 to 99.8) at five years, 98.2% (CI 96.1 to 99.2) at ten years and 92.6% (CI 87.6 to 95.6) at 17 years. The age at surgery was significant (log-rank test, p = 0.001), with younger patients (55 years and younger) faring worse (21% revision rate) as compared with the older age group (above 55 years, 3% revision rate). The pathological diagnosis was significant (log-rank test, p = 0.041) with osteoarthritis having a better prognosis than rheumatoid arthritis. Gender showed no significance. Using the worse scenario as an endpoint (Fig.  1) , the survival of the implant was 97.6% (CI 95.9 to 98.9) at five years, 95.7% (CI 93.0 to 97.4) at ten years, and of 84.9% (CI 76.5 to 90.5) at 17 years.
Discussion
Total knee arthroplasty is one of the more successful surgical procedures. A variety of designs has evolved with good long-term outcomes. The Total Condylar Knee Arthroplasty is an established model with which others are generally compared. 3, 4, 14 In this prosthesis the posterior cruciate ligament is sacrificed. Its success has led to modifications in order to provide further posterior stability, with good or excellent results. The Kinematic Condylar knee with metal backing of the tibial component was designed to preserve the posterior cruciate ligament, 9 but its retention in total knee arthroplasty remains questionable with conflicting biomechanical and clinical evidence. 15, 16 The results for the Total Condylar Knee Arthroplasty have been excellent. 2, 3 Our outcomes are as satisfactory as those reported by other authors, 4, 6 with 89% classed as excellent.
These data are similar to other series of Kinematic knee arthroplasties 5, 7, [17] [18] [19] [20] and compare well with the Total Condylar series. 2, 21 Improvement in the function score is less striking, which is probably attributable to progressive ageing of the patients.
The most common cause of failure in our study was loosening of the tibial component, as has been noted by others. 7, 17 Abernethy, Robinson and Fowler 22 described fracture of the tibial base plate as one of the common causes of failure. We had only one such fracture in our series. Ewald et al 5 found that a frequent cause of failure related to the patellar component. The incidence of patellar revision surgery was low in our series.
The reported results of Kinematic Condylar knee arthroplasty are given in Table II , 5, 7, [17] [18] [19] and show survivorship of 90% and above, at ten years. For reasons of comparison between different series, only 'revision' was used as the endpoint.
The survivorship analysis provides a comparison between various series. Patients lost to follow-up introduce an element of uncertainty. Despite the prospective nature of our study, five patients were lost to follow-up in the early phase of analysis of results. The public availability of death records in the USA provides a means of identifying those patients who have died. However, it took over two years of extensive and time-consuming efforts to locate these patients. Since they had moved, we were able to obtain only telephone evaluation about their arthroplasty.
Total knee arthroplasty has become a more reliable operation both in terms of improved clinical function and Kaplan-Meier survival curves; all 'revision' was defined as revision for any reason and 'worse scenario' as revision for any reason followed by a knee pain score of less than 21. 
